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BACKGROUND OF THE INVENTION 

The present invention relates to the field of radio tuners, and in particular to an apparatus 
and method of automatically identifying channels within an AM radio band that include valid 
audio data. 

Conventional AM radio receivers often include the ability to automatically search for 
radio programs in the AM radio band. The receiver is tuned in discrete steps through the entire 
AM radio band, and the received field strength at each tunable fi-equency is determined to 
provide a measure of the reception quality at that frequency. If the reception quality exceeds a 
prescribed threshold, the program search is interrupted and the AM radio receiver is set to this 
radio program. 

If the reception quality at the set AM fi-equency is less than the prescribed threshold, the 
through-tuning process is continued until either an AM radio program with adequate reception 
quality is found, or the entire AM radio band has been searched. 

A problem with the prior art techniques of finding an AM radio program is that the 
determination of whether or not a channel includes audio is based solely upon the signal 
associated with that particular channel. This often leads to erroneously identifying a channel as 
including valid audio, when in fact the signal on the channel is associated with noise rather than 
valid audio. Neighboring AM radio channels often spill over to the AM radio channel being 
investigated, and not only interfere with the signal there but even simulate an AM radio signal 
with especially high field strength and thus with presumably high reception quality. 
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Therefore, there^R need for a technique for automati^^ identifying AM radio band 



channels that include valid audio. 



SUMMARY OF THE INVENTION 

Briefly, according to an aspect of the present invention, a radio receiver system includes 
an automatic tuner that scans through the frequency band of interest, and determines channels 
within the band that include valid audio data. The tuner measures the signal strength at a certain 
channel frequency, and at adjacent frequencies to the certain channel frequency. If there is 
signal energy indicative of noise at the adjacent frequencies, a noise value is subtracted from the 
measured signal strength of the first desired frequency to provide a corrected measured signal 
strength value, v^hich is compared against a threshold to determine if valid audio data is present 
at the first desired frequency. 

The radio receiver system is preferably an AM radio receiver system. 

The AM radio receiver system automatically determines if valid audio data is present at 
an AM frequency, by measuring the signal strength at the AM frequency and at AM frequencies 
neighboring the AM frequency. If an AM radio signal with noticeable field strength is found on 
the immediately neighboring AM frequencies, this is taken into account in determining the 
overall reception quality, by reducing the actual reception quality at the AM frequency being 
investigated by a noise value. If no field strength is observed at the neighboring frequencies, the 
overall reception quality is set equal to the reception quality. In this case, there is no reduction 
due to AM signals received on the neighboring channels. 

The AM radio receiver includes memory for storing data regarding the field strengths and 
reception qualities. These stored values are taken into account in evaluating an overall reception 



-3- 

3 




quality, especially as regards the field strength at the neighboring reception frequencies. Not 
only the immediately neighboring AM reception frequencies are taken into account, but 
preferably all the neighboring AM reception frequencies in a- range of 2 kHz above and below 
the investigated AM reception frequency. By storing and evaluating the stored quality values 
5 and field strengths, the overall quality evaluation of the investigated AM frequencies approaches 
the actual reproduction quality of the AM radio program. The evaluation of the overall reception 
quality takes into account the neighboring frequencies beyond the nearest neighbor frequencies. 
The more remote frequencies are preferably weighted less, a smaller noise value being assigned 
to them, so that their lowering effect is also less. 

10 Therefore, with this optimized evaluation of the quality of received radio signals, an AM 

radio receiver system identifies AM radio programs with good reception quality, thus 
considerably reducing the likelihood that radio programs with poor reception quality will be 
erroneously identified as including valid audio data. In particular, the inventive method is not so 
greatly subject to an interference which simulates better reception quality in the investigated, 

15 currently set AM radio channel (AM frequency), since reception signals or a portion of the 
reception field strengths of the neighboring AM radio channels spill over to the AM radio 
channel being investigated, and not only interfere with the signal there but even simulate an AM 
radio signal with especially high field strength and thus with presumably high reception quality. 
Consequently, the invention discloses a method for automatically finding an AM radio program, 

20 which bases its evaluation and the fiirther procedure on the actual quality of the AM radio 
program. 

In one embodiment, the radio receiver system tunes through the AM frequency band until 
a radio program with sufficient overall reception quality has been found. The AM radio receiver 
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is then set to the AM reception frequency of the radio program with adequate overall reception 
quality, so that the user can listen to this AM radio program. 

In another embodiment, the radio receiver system automatically tunes through the entire 
AM frequency band to check the individual AM radio frequencies for valid audio data. The AM 
5 reception frequencies with adequate overall reception quality (i.e., valid audio data - taking into 
account a possible noise value which lowers the reception quality) are stored. These frequencies 
can be retrieved and the AM radio receiver can be tuned to them by actuating an appropriate key 
on the AM radio receiver. The AM radio programs preferably are assigned to individual keys of 
the AM radio receiver as a function of their overall quality. The AM radio programs with their 

10 associated overall quality values are stored in an AM radio program memory. This AM radio 
program memory includes information about the AM radio frequency, either in the form of a 
tuning voltage required for tuning this frequency or also in the form of a discrete frequency 
specification and the associated reception quality value, which takes into account the reception 
situation on the neighboring reception frequencies using a reductive noise value, 

15 The through-tuning process preferably is continued without measuring the field strength 

at the neighboring AM frequencies if the reception quality falls below a lower threshold. In this 
case, investigation of the neighboring frequencies can be skipped, and the next AM reception 
frequency can be investigated directly, to speed up the automatic tuning. The reception quality 
preferably is determined in terms of the received field strength at the AM reception frequency 

20 being investigated. The field strengths of the already investigated AM frequencies that have 
been found during the through-tuning process may be stored, and taken into account when 
evaluating the reception quality of a reception frequency that is being investigated. They are 
taken into account in the form of a noise value if a sufficient reception field strength exists on 
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neighboring, previously investigated AM frequencies. 

In addition to determining the reception quality of the AM radio frequency under 
investigation in terms of the field strength signal at this frequency. The radio receiver system 
may check whether the field strength signal varies in time. If it varies considerably in time, the 
through-tuning process is continued without further investigation and without consideration of 
the reception situation at the neighboring frequencies. This speeds up .the speed of finding a 
radio program with adequate overall reception quality and also improves the process of finding a 
radio program with adequate quality and has less tendency to set the receiver to a noisy AM 
radio program. 

To determine whether the reception signal of the investigated AM reception frequency 
changes in time, several random samples of the reception field strength of the investigated AM 
reception signal are taken shortly one after another at the relevant AM reception frequency, and 
the sampled values are compared. If the field strength of the random samples varies 
significantly, this indicates modulation of the AM radio signal at the AM frequency under 
investigation, so that this AM reception frequency cannot be used for playback. The next AM 
reception frequency is then investigated for its suitability to play back an AM radio program 
with adequate quality. The random samples preferably are taken at short intervals one after 
another, and their numbers preferably exceed three. Therefore, the presence of modulation can 
be reliably evaluated. 

Advantageously, the AM radio receiver system identifies AM radio programs with good 
reception quality, thus considerably reducing the likelihood that radio programs with poor 
reception quality will be erroneously identified as including valid audio data. In particular, the 
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inventive technique is provides a radio receiver system that accurately identifies a channel as 
including valid audio. 

These and other objects, features and advantages of the present invention will become 
more apparent in light of the following detailed description of preferred embodiments thereof, as 



BRIEF DESCRIPTION OF THE DRAWING 

THE FIGURE illustrates an AM receiver system. 

1 0 DETAILED DESCRIPTION OF THE INVENTION 

An AM radio receiver system 10 includes an antenna 1 and a loudspeaker 2. The antenna 
1 receives AM radio signals and provides a signal indicative thereof to an AM tuner 3. The AM 
radio receiver is controlled by a control unit 4, which commands the radio receiver to a radio 
reception frequency. In particular, the control unit 4 adjusts the AM tuner 3 to tune through the 

15 AM radio frequency band in discrete steps (e.g., . . .F„.,, F„ , F^^,. . .). The AM tuner 3 is also 
connected to a quality evaluation unit 5 that receives the received AM radio signal on a line 12 
and determines the reception quality in a particular field strength of the received AM radio signal 
on a line 12 at the tuned AM radio frequency. The evaluation unit 5 provides the value of the 
reception frequency and the value of the measured field strength to the control unit 4. 

20 If a desired radio program with adequate quality has been found and has been 

permanently set, the received AM radio signal processed by the AM tuner 3 is amplified in an 
amplifier stage 6. The amplifier stage provides an amplified signal to the loudspeaker 2, which 
converts this electrical audio signal into an acoustic audio signal. The amplifier 6 also receives a 
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illustrated in the accompanying drawing. 
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control signal on a line 14 from the control unit 4. The control signal on the line 14 is used to 
enable/disable muting of the amplifier 6 based upon the quality of the set AM radio program. 
That is, if the quality of the set AM radio program is not sufficient, the amplifier is muted. 
Similarly, if the quality of the set AM radio program is sufficient (i.e., the channel includes valid 
audio data), the muting is disabled and the amplified AM radio signal is presented to the 
loudspeaker. The control unit 4 has an associated read/write memory 7, in which the measured 
field strength and quality values are stored frequency-selectively, and retrieved as needed by the 
control unit 4. 

The control unit 4 controls the AM radio receiver 3 to identify an AM radio program with 
adequate reception quality. Specifically, the control unit 4 commands the AM tuner 3 to tune 
through the AM frequency band in discrete steps. The reception situations on the neighboring 
reception fi-equencies (channels) F„_, and F„^, are taken into account when evaluating the 
reception quality of the AM radio fi-equency F„. If a significant reception field strength is 
detected on the neighboring reception frequency, the directly measured reception quality at the 
investigated reception frequency F„ is reduced by a fixed noise value. On the other hand, if no 
relevant reception field strength is present at the neighboring AM reception fi-equencies F„_,, 
no such reduction is made. The reception quality reduced by the noise value, or the 
directly measured reception quality without reduction, represents the overall reception quality at 
the investigated AM reception frequency F„. If this overall reception quality lies above a 
quality limit (i.e., a certain threshold value), this is a sufficient condition for stopping the 
program search. Consequently, the through-tuning process is discontinued, and the AM tuner 3 
is set to this AM reception frequency F„ , or remains set there, and the amplifier 6 is switched 
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out of the muted state. The received AM signal is thus conducted via the AM tuner 3 to the 
amplifier 6, which amplifies the electrical AM audio signal and conducts it to the loudspeaker 2, 
to be converted into an acoustic AM audio signal. 

If the overall reception quality, with consideration of the reception situation at the 
5 neighboring AM frequencies, falls below the certain threshold value, the control unit 4 
commands the AM tuner 3 to tune to the next AM reception frequency, for investigation (i.e., 
from the frequency F„ to the frequency F^^,). These two frequencies differ by the discrete 
frequency difference given by the AM frequency grid, which is fixed by the AM frequency band. 
The AM frequencies are thus tuned in discrete steps corresponding to the measure of the AM 
10 frequency grid. 

In evaluating the newly investigated AM reception frequency F„^j, the previously 
determined reception quality and reception field strength data at its neighboring AM reception 
frequency F„ is used, which is stored in the memory unit 7. Thus only the reception situation on 
the other directly neighboring AM reception frequency F^^j ^^^^ds to be determined and taken 

15 into account in evaluating the overall reception quality of the AM reception frequency F^^j. To 
determine the reception situation at the AM reception frequency F^^j, the AM tuner 3 is briefly 
switched over to the AM reception frequency F„^2 » the associated reception field strength is 
measured and stored in the memory unit 7. This measured field strength is then taken into 
account by the control unit 4 to determine the overall reception quality in the manner described 

20 above. If the control unit 4 takes much longer to evaluate the overall reception quality than the 
time needed to switch over to the investigated AM reception frequency F , the AM tuner 3 is 
reset to the investigated AM reception frequency F„^, after the reception field strength at the 
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neighboring AM reception frequency F has been determined. In this way, it is assured that 
when ascertaining an adequate overall reception quality, the amplifier 6 can immediately switch 
through to play the received AM radio program at the AM radio frequency with adequate overall 
reception quality. 

However, if the evaluation process proves to be faster than the switch-over processes of 
the AM tuner 3, the AM tuner 3 is not immediately reset to the investigated AM reception 
frequency F^^j. When the overall reception quality at the AM reception frequency F„^, is 
inadequate, this creates the precondition for quickly determining the overall reception quality at 
the neighboring AM reception frequency. This considerably speeds up the process of 
automatically finding AM radio programs with adequate reception quality. 

Furthermore, the AM radio receiver can be operated in an AM radio program auto-store 
mode. In this mode, the entire AM radio band is tuned through step-by-step, and every AM 
reception frequency is investigated for its overall reception quality, that is its reception quality 
takes into account the reception situation on its neighboring reception frequencies. The 
ascertained overall reception quality at each AM reception fi-equency is then stored, as a function 
of quality, in the AM program memory which coincides with the memory unit 7. Therefore the 
AM reception frequencies of the AM radio programs with the highest overall qualities can be 
retrieved from the memory unit 7. The AM radio programs with the best overall reception 
qualities are assigned to a station key on the key panel 8 of the radio receiver. When a key is 
actuated, its corresponding AM reception frequency radio program is retrieved from the memory 
unit 7 by the control unit 4, and the control unit 4 sets the AM tuner 3 to the AM radio frequency 
of this AM radio program, which is then played on the loudspeaker 2. 
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Although the present invention has been shown and described with respect to several 
preferred embodiments thereof, various changes, omissions and additions to the form and detail 
thereof, may be made therein, without departing from the spirit and scope of the invention. 

What is claimed is: 
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